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It is yours for the asking. Why not 
send for it today. 
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No matter what electrical apparatus you are concerned with. 
the cardinal issue is accuracy. 


Defective resistors cost the electrical industry millions yearly— 
in faulty contacts, insufficient resistance, breakdowns and 
shorted turns. 
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quotations and complete data. 


INTERNATIONAL RESISTANCE COMPANY 
Philadelphia Toronto 


Makers of Type “K” Metallized Resistors and 


PRECISION wouno RESISTORS 


ELECTRONICS — December, 1931 


+7 








INDEX 


[Continued from page 252] 


Glover, om P., and Theodor A. Hunter. 
eer deflection measure- | 


Goldman, Seanerd and H. F. Olson. - 
bration of microphones ....... *106 
Godsey, F. W., Jr. Electrolytic condensers 
= POMGG CMO: oats a ate e . *596 
Goeth, J. Dynamic ms ag gt de sign. 
t 
Golden, * -. 


Pt. 112 

and C. J. North. Sones 

equipment sales abroad ........ 

Graham, Virgil M. Problems that face the 
PD: CE noc cc cacecnwnse 174 


pyAtiman. L. B., JR. Simplified at- 
tenuation network design....... 
Hansen, E. H. Glow-lamp noiseless record- 


ing 
Havens, B. S. 
beans 
Heller, Joseph I. Methods used in electri- | 


eal prospecting 
Keith. New PP STRAY POE 
tics of variable-mu_ tetrodes. *540 
Hilliard, J. K. Definition of standard refer- 
ence systems 19 
ne a 
ts 


Henney, 


audio-frequency measure- | 
Hollands, C. Equipment for testing radio. 
receivers in production ........ 
Hoppe, W. H. Permanent magnets for cic: 
tronic instruments ............ 636 
Houck, H. W. fe test for condensers. “338 
Hough, Clinton W. “Cold” filamentless 
OS ere eee *182 
Theodore _A., and Ralph P. 
Glover. Loudspeaker’ deflection 


me: 
Hutchins, G. 


Hunter, 


F. Testing of sound-pictures 
channels 


TNNES, FRANK. Industrial salesman 
and the electron tube .......... 65 
Franklin S. Developments in auto- 
matie record changers .. *584 
Supply and cost of 16 mm. film for 
the home *48 


Irby, 


ARPLUS, EDUARD. Communication on 
the quasi-optical frequencies . ... *666 

Ernest, and Robert Brindle. ‘“‘Unit’’ 
tube manufacturing layout 

King, A. J. a F. Metcalf. New selenium | 

ee “Suen Sk bacs se ch se eae sw 

Koenig, A. J. Design problems of sound- 
on-film for home movies ... *621 


Kauer, 


ae G. F. Meter for 


indicating 


per cent modulation 


see 


Langley, Ralph H. Tuning by ‘Dermeability 


variation 
Undesired 


nes 
Lanterman, W. F. 


seers eee 


responses in 


Design of attentuation 


motwortss (G5NGS.) 20526000 0se0 508 

Relations between modulation and 
eer oe 59 

Laszlo, 8. E. Can radio sets be sold to 
Soe: errr 229 

Lee, James Controlling chemical 
processes by electron devices.... 684 

Leidy, W Interspaced transformer wind- 
PR a Er arr ry re *233 

Lewin, George. Noiseless sound-on-film re- 


cording 


Practical method of ‘‘toe’’ recording. . 


Studio practice in noiseless recording. 146 
wont 


Livadary, John P. Effects of optical slits 


Lewis, Robert O. 


shield test tubes 


in light valve sound recording. . 


Manufacturing 


*54 


Effects of optical slits in variable area 


sound recording 
Frequency 
slits 


M acCOUN, TOWNSEND D. 


characteristics of 


Radio pro- 


gram distribution over lighting | 


circuits 
McCanne, nies 


ee ee ee ey 


Marvin, G. q* h. J. Reich, and K. A. 
Vacuum tube voltmeter of high | 


sensitivity 


Mayers, Karl F., and O. H. Brewster. 


versal tubetest equipment 


Metcalf, G. F. & A. J. King. 
tube 


Murray, 
television systems 


ELSON, JAMES 
High 


North, C. J., and 
equipment sales abroad 


New selenium | 


Stoll. 


A. F. Measurement of fidelity in, . 


R. High level auto- 
matic or self bias detection. 1 
level plate circuit rectification. cane 
Pentode tubes used as triodes 26 
J D. Golden. 


LKEN, H. Electronic oscillators for in- 


dustrial process control........ *144 
Olson, Harry F., and Stanford Goldman. 
Calibration of microphones..... 06 
O'Neill, George D. Some comments on the. 
MOR OL “WORN ot cies occ ces 10 
RR AvEr-BARrt. R. Recent European de- 
velopments in electronic musical 
RE er rere 18 
Ultra short wave receivers .......... *240 
Reich, H. J., G. S. Marvin, and K. A. Stoll. 
Vacuum tube voltmeter of high 
te TEED, SR Pepe *109 
Reich, H. J. Self-stopping a.c. thyratron.. 240 


Rhodes, Howard E. Intermediate frequency 

tuning condenser requirements. .*690 
Roberts, Walter van B. Maximum ampli- 
fication in capacity-coupled cir- 
Oe ee ee re eee ee 
Gordon D. Tube amplifier 
equivalent parallel circuit..... 
Rogan, John J. Patent review on receiver 
circuits and tubes ........... 
Russell, L. H., and G. B. Abraham. —-- 

fied inductance calculation. 598 


Robinson, 


ARBEY, M. D. Measurement of vacuum 
in radio tubes 


in 
Saxl, Irving J. Measuring ionization cur- 
rents and high resistance...... *62 
Schlenker, Vesper A. Acoustic treatment 
or sound-picture theaters ..... *625 
Sheldon, -_ =. = Einstein and the 
PPT re ree ver eee ee *462 
Short, = ; 2 
SD: 6 tv dtk a cli area waa e 
ee Frank W.  By-pass condenser 
uction test Sat Bi acl. ss *504 
Stoll, K. J. Reich, and G. 8. M i 
Vian tube voltmeter of high | 
a ee ee ere ee 
Cc. W. Electron devices 
power transmission 


Stone, 


Sutherlin, 


HEISSEN, ARTHUR E. Impedance 
matching networks ........... 552 
Thomas, George G. Production testing of 
present day radio receivers...... *498 
Tulauskas, Leonard. Electronic a.c. gal- 
i ECT T CP Or ee re *478 
Problem of pentode output fidelity... 142 


\V ATERMAN, w. Solving network 
problems by graphs .......... *60 
Charts for solving wire problems. 232 
Whitney, C. F., W. Baker, and my s. 
Fitzgerald. ‘Electron tubes in in- 
dustrial service 
Industrial uses of electron tubes .... "387 
Power control by means of photo- 


rer re 32 

Wise, Roger M. Special tubes for auto- | 
GEIS FOTO GEE 2c st sc tsseecs 16 
Woehlisch, E. Vacuum tube Serer 193 
EE eR eer Tey re 95 

Wyeth, C. ik Phototube circuit design for 
a ee are ae *22 

YATES. RAYMOND FRANCIS. Prices of 
FR nS nO cas ekasteuun 52 

7, WORYEIN, _o 2 Improvements in 
4 ecathode-ray tube design........ *188 





Pentode tubes used as triodes 


[Continued from page 227] 


age 
volts applied. 


control is 27 m.a. 


(B + C voltages) of about 325. volts in order to 
deliver the same power output as the 245 does with 300 
The average plate current for 300 volts 
on the plate and screen-grid with minus 25 volts on the 
The d.c. power when used as a triode 
under the above conditions is 8.1 watts compared with 


@ ~ 


Power, Watts 


bh 


Per Cent, Harmonics 


a total power of 9.9 watts in the plate and screen-grid 


when used as a pentode. 


The input voltage required is only about half of that 
The per cent second harmonic 


required by the 245 tube. 


is rather high so that its use as a single output tube 


connected as a triode is not recommended. 
ever, appear to offer some advantage when used in push- 
pull as a triode, namely a 50 per cent reduction in input 
voltage over that required by a 245 for about the same 
power and less matching difficulties than if it were used 


as a pentode. 


The following conclusions may be reached: 

1. The maximum obtainable power output efficiency 
is the same with either ideal pentode cr ideal triode. 

2. Ideal pentode characteristics under the conditions 
that voltage input will not exceed the negative grid bias 
may be realized practically much closer than ideal triode 


characteristics. 
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Fig. 5—Pentode used as triode; screen-grid tied to plate 


3. Ideal triode characteristics may be realized approxi- 
mately by imposing no limitations on grid voltage swings. 
4. A single pentode output tube is not as satisfactory 
as single triode as regards distortion taking into account 
— impedance variation with respect to frequency. 
Good results as to quality may be obtained by pen- 
i push-pull operation by matching so that the load 
impedance variation due to variation in speaker imped- 
ance with frequency will fall within the proper range. 
6. Push-pull operation is more satisfactory than paral- 
lel operation. 
7. The 247 type tube has some advantages for use as 


a triode with push-pull connections. 


December, 1931 — ELECTRONICS 





¥ 
f 
& 
+ 





























( 


WARD LEONARD 
PRODUCTS FOR THE 
ELECTRONICS FIELD 


For Radio Set and Phonograph 
Manufacturing 


Vitreous Enamel Kesistors 
Slide Wire RKheostats 
For Sound Equipment 
Vitreous Enamel Kesistors 
Volume Controls 
Faders 
T-Pads and H-Pads 
Attenuators 
Relays 
Dimmers and Are Ballast Rheostats 


For Broadcast and 
Point-to-Point Transmitters 
Relays 
Time Delay Switches 
Vitreous Enamel Resistors 
Attenuators 
T-Pads and H-Pads 
Faders 


For Wire Communication 
and Wired Radio Systems 
Relays 
Vitreous Enamel Resistors 
Attenuators 
T-Pads and H-Pads 
Slide Wire Rheostats 
Volume Controls 


For Industrial Control 
(Thyratrons, Photo-cell, Ete.) 
Relays 
Vitreous Enamel Kesistors 
Volume Controls 


For Laboratories 
Relays 
Slide Wire Potentiometers 
T-Pads and H-Pads 
Attenuators 


A NEW 
MIDGET 
RELAY 


at midget prices 








Ward Leonard engineers have developed an inex- 
pensive Midget Magnetic Relay of exceptional 
merit . . . a relay particularly adapted to success- 
ful point-to-point transmitters on devices employed 
in broadeast station equipment, sound receiver 
studio apparatus, telephone and telegraph repeater 
systems and other electronic developments. 


This small Type A relay is made with the usual 
fine workmanship of Ward Leonard products. It 
is rugged . . . built to stand severest service, even 
abuse. It can be equipped for either single pole 
or two pole operation, and can be either single or 
double throw. Can be used on practically any 
circuit, either A.C. or D.C., up to 115 volts. 


Standard Features 
1. A.C. or D.C. operation. 


2. Coils designed for continuous duty operation. 
3. Small energy consumption. 
4. Can be supplied either single or double pole. 


5. Silver to silver contacts . 


A.C, at 110-v. 


rated up to 6 amps. 


6. Can be furnished in 8 different contact com- 
binations. 


~l 
° 


Front or back of panel connected. 
Relay base only 23% x 1% inches. 


Bakelite and fibre insulation. 
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This company builds relays in many types and 
forms. Information gladly supplied. Let us 
know your requirements. 


WARD LEONARD ELECTRIC CO. 


MOUNT VERNON, NEW YORK 
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